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(54) COPPER ALLOY FOR MUTUAL CONNECTION BETWEEN CHIP AND PACKAGE AND ITS 
PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a copper alloy containing at least one alloy component, 
capable of being suitably used for the mutual connection between chip and package. 
SOLUTION: This alloy is a copper alloy usable for the mutual connection between chip and 
package and containing 0.01-10wt.% of at least one alloy component selected from carbon, 
indium, and tin in order to obtain improved electrorriigration resistance, low resistivity, and 
excellent corrosion resistance. Further, the copper alloy is first formed and then annealed to 
allow the alloy component to diffuse toward the grain boundaries between the crystalline grains 
in the alloy, by which the above-mentioned mutual connection and a conductor can be attained. 
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[#I«9*©*H] 

[it**n mt. mm, ^xmMyvy&frhtth 
m>bm&toit>pf£ <ti>i m<ni*&mifo o . o 1 ~ 

lit** 2] fr^*i«s^* bimmzx-oxfrmzwt 

i-t-<5, 19** 1 l-IB«CffiS^«g»Jg 0 
[H**3] WIE«jgi4S^->'^.y^*fcli^>'^y7 , T- 

[19**4] flj!Efcit#TAB (x-T'gSj*;^^^ 
^) , BGA »-A-y!lyF-rH) tfclJPG 

a (try • y k • tw) Moifiwr, i# 
** l fcEftOfBESMJfcfflSiS. 

[it** 5 j gnE'>fc < 1 1 1 o . o 

1~1 Ofi»%Sfctt«lO. 0 1~2lI%Ci^ 
£T-fc5;:i£#mi-r5, Iff** 1 &Ktt0#£ttR 

{!»** 6] SWE^4<tt>l«<o*4t*»««» ftO. 
5 5~1 OSS%, if;i=L< ttftO. 5 5~2. 5 5* 

*%©*XT-fc3 f9**l{cfc«ro 
i~ioii%, sskiio. o i~2fifi%<o-f y 

[19** 8 J ffilB*tit#t t»A«coM(c9inE^ft< it 
$tiSCi^#mt-rs, Iff** l (cGttaffiEttOfl! 

[19**9] mmmmnK &wztifcm%»w>im, <s 

[19** l 0 ] 1HNEfltig*s S 6 fc, l fc 

[i9**i i] m&mm^bte. mcwm. mt*r 

©»IW**tK:i:t:»»i-*-.5 4 19**1 fcfe«©W 

[§9**i 2] =»y h • ^ y 
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fclo©l$KJ:oTtt«$fta if 

**i icfE«(offisai^«ig 0 
[i9**i 3i fttriaflijSis 3 ~ 7 fflo ^/w%fi--f 

«*3t-C*5Ci«rW»ii-S, «**lli!E«rafflE 

[19**1 41 99E*fc#&i£##£;h.fc&«^<b» 
Jio±c»fi8*h*Ci«rW»4:-*-a, S9**lirfE« 

[19**1 51 lWE«ii#¥i*fc?^W*±te»j8$;ii 

art «rw» t it** i kvmnnsMmma. 

[19**1 6] piSBfflit^, h • *-/u«r^-t 

Ti/TiN/CVD W^?yKfcJ:ot6*W{fc 
»i«i«$ti<5iiSr#*ii-6, 19** l fr|B*ro*l 

[19**1 7j mmm». w^ftitAi <cu) «*, 

ffi©&Si»&£*i5w 19**1 ICR 

[19**1 81 «£, ISO. 0 1~1 0**%©***, 

M«©#*J8#£Sr£;5»-, '>4<Hi0 6 Amp/ 
c m 2 ©flzifeiijt;t5 w h wzzmfto 

[i9**i 9] mrnrnm^bic, ttjucto-caiBs 

k f> 1 «©£•&;&&©»«#, fltyB*UIU>&Xftttlc|V 
ivfcfMfc fe 5 ttf»*ttn«|(©*K9ffc*ir? $*«©'> 
fc<iii 2 0%©»*Tr*>*ri«r«Hii:i-6, 19* 
*1 8 £«*©*#. 

[H**2 o] |trEa*fM*, Kt*«t©Mte9(rfe'>*< i 

19**1 SKIBttegtt. 
[19*3? 2 l ] t t> 1 *& 

0. 0 l~l 0Sft%*fcii«50. 0 1~2Bfi%©ai 
«<Of»#-e**iiSr»«tt«, 19** 1 8 IdfEJfcco 

[19**2 2] atrial* < it, ft 

0. 5 5-1011% fr*L.<liftO. 55-2. 5 
5M%©*X'C*«£&fclMSi:-r.5, 19**1 8 1c 

[If** 2 3 ] tt£4> & < fc i a©#^^i» x 0 . 

0 1-1011% fr*L<f±0. 0 1~211%W^ 
V5?*A-C*>5Ci*««ii-«, 19**1 8|C»E«W 

[19**2 4] 100WA^tJR*fc«*©aflSftrfPfe 

®.t1rz, lt**i 8iCfB«O^#: 0 
[19**2 5] ME«ifi^d&i=, Hfls^-f*, Sft^ 
-T*, ^.f>*>-.^9^ > SfEftttSSEftife, ^7*y 



3 

t:l^(Ojjmz.£'iXtt%£ti5Zk*$fWk-tZ>, f| 
#«1 8fctE*W«#, 

*©»#„ 

[fit#«2 9j MlEilMW^ WSfcliAl (Cu) 
fEtfc©^,, 

[ff*!3 0] *ftka^*ftWcftm&ti1t£$k<0W 

#rfa*##, #^)o. o i~i ofia%©^ % * 

1«©3-&j&#©j8S#, ffiia&^&llfriHjiqttixjt 
ffiKI-&5»j?rfc^S»«©'J>&< kt 1 2 0%-Cifc 

tff*«3 1] tJIEfflfia^ TAB (T-ym^^^f 
l/?) , BGA.W-rt'-^DyF'.rn'J.SfcttP 

ga (ey-^y 7 K-7W) ffl©ifi©^-fr, i 
#©;»; na©***^ &tn#<9Sa»y-N';&»bfc 

S*^?5aitf^fcl-o©WCife5rfcSr#^i:-r5, 

[gS^«3 21 Jft!B'J>fc< it, l«©^^as, ft 
0. 0 1-1021%, 0*L< ttif^O. 0 1-211 
"/oO^feSCi^itS, »**3 0Kia«feO 

[M*«3 3] ffi!B4>fc< it l«©-&&j&9-as, ifo 
0. 5 5-1011%, #$L<lijfSlO. 5 5-2. 5 
5S*%»^X-efe5dt«r#fcti-5 % |f^3 0(C 

fa*fc©lB3:»ig£*jg, 

3 4 J StrK'>>5: < i t> 1 «©£•&$##, 0 . 
0 1-1 0**%, $f * L < ft 0 . 0 1 ~211%©/f 

[Sf**3 5] fflnE«i§#, W&*!t<Dmz.tm4>t£< k 
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jfto 

[1*#*K3 7] W1E#jS^S&|c:, m<t*4m* a-fk-jr 

ftefliziMMNL 

*£fcsrw»ii-$» 3 o \z&m<ofts.&mm 

^ [SfcfcSU 1] lffl1B#*ii;95, WSfcttAl (Cu) 
{&©&Ji£&«S*i5iiS:1t#£-r;5, sft*Jg3 0i;: 

mfribmmiit'j?ft< khino$&f&$k\z£*), 

IWM>fc < t fc 1 «©£&fig#;imgl:©#?J o.Ol- 

j: 5 \mt*$:B&-rz>xmk » 

30 L"CflE^*< k t> 1 «»£&jjB£«rl»t£«:!Mc: 

[tt*«4 3 1 mis.mmmmm, nm^tt< 1 1 1 m 
W^»»L4v>ffl«-e©ji«©^/jj< i 1 1 2 o%-ei 

0. 0 1 ~ 1 0St%oJ: 9#S U**OKf t J)8 
Ht*£4 5 ] < k t> l «©^4t^^^J» «j 

0. 55-1 0lt%, &-&V<t*m0. 55-2. 5 

5mm%<Dxxx~&zzk*mmki-z>, m^m4 2K 

im*m4 6 ] MK4>* < i t> l «o-fr^j«d*» o . 

0 1-1011%, ^*L<(J0. 0 1-2ll%O^ 

4 7 ] fflEft #:^5 $ p, ic x i o vmk&m * 



5 

jfcSU 2 KB*©;**. 

[IS*«4 9J aisa#a5Rfctt*$ftfc^^{ta 
©#&. 

[f»*^5 l J a*, ^XJW^j'A^&iScSi* 

< t 1 S©-g-&j*#©aa#<£#Sa©#& o . o l ~ 
lom*%-Cfc9, ^o, *&a©JHMftrt&t*tt*i'. 

flftfaaf*:&, atrial* < 1 1 1 »©#&$#©fiisa*i# ^ 

vMaaT?©aa©4>fc< tti 2 o%tfc« t» 
B4^&0ttlfcijm*3l«jB£. LTaE*fc< fcfe l 
«©£&»S#&aiE&#fcfaa>oTatt&tt.5&ii>fc. 

i 5 o"CB±©a*-capji»-f sisttr^tf, m&#>» 

0. 0 1-1011%, SfSL<f±#«J0. 0 1~2S» 

[ffiftas 3 ] tt|E'>fc< 4 1 1 loHlKMi, *5 
0. 5 5-1 0Sft%, #*L<(J*50. 5 5-2. 5 
5S*%O^X-efe5rttr#»i-f5< Ii*®5 1lc: 

aa©;friife. 

5 4 j as** <ti>i a©****}**, o . 

0 1~10fi%, #ft.L<&mo. 01~2SS%© 

©:£)!£. 

[»*«5 5] MfESB^&^y^-h . 
*\ -f *y • ^9^^ • f-A#5gf, ttVJ? 40 

o©iafcJ:oX«-»**L*rir^#«ti-6, 
5 1 fcE*©#tfe. 

[!»#«5 6] a©»ia*#a-*-Siat, 

i> a*» e, £ saa> e>a « ttfcaa ©a 2 a 

'>* < £ h 9 0 SS%©ft£"&tf 1W8B 2 m<0®®»&M 50 
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j*r 5 © ae 2M T-->\>-fz>ite t 

Sr^tf. «©**ta»;»ft;*(£»1-5;erj&„ 

[^*«5 7] *nar--^ajE*s^ft< 4 1 1 5 ot; 
-cfcsriiaatra, »#«4 9 f^taa©;^ 

[a*«5 s] aaatttf*;itaa.hicaa * * a ^ £ 

[an©aa&Ka] 
[0001] 

a«lfctt8S:a$ftfc««aa««: (electroaigration r 
esistance) , iSV^^«0 ! A»^lSA't±«r#6)t& 

< 1 1 1 «©£■&/£#£ 0 . 0 1 ~ 1 0 

So 

[0 0 0 2] 

a©»**fcRttafc»©*2E*a*ft«raa«w\ 
#¥fcfcfco-caa&*vctfc. «i«ra*a«aaigi 

% (VLS I) «aa©aEttR&a©Ra£:|3l'-C 
tt, *-««±|J:&a*S¥»#«**fctt5^X* 

as?^ft"c#fc„ L^u/^eaaofcT^^sCA^a 

wtft. a^.(f 3fenan : a4 seenrm ®Si 
36313 0 4«i±a«ic*aaiM&stfrakar«&ie) 

[0 0 0 3] *6fc*aa«4*VfcVLS IJkWULS 

iatT-it a»-ci*v%iaiaaai:, io^v^aa 

;as-?-©J:5*7 :r ^-i'^lc ! E^t$^5fc», iaa®#ii 

oav^v^^v^osa^asit, t/w-?=^a-& 
*WH , *ir^ # ^^tar 8»ftaEa*ta© 
*#*»a©!7-f+*j&ai<t5. aa-ctt. a*Lv^ 
aaattsa+saa'ftattta Lfc^#©#^©«^ 



T 

[0 0 0 4] -*-fT*«44fVLS I&tfULS I ft£ 

Zi-Zk&hZ> a Sfete>Bfrft«|«:, SM^y=»^ 

[0 0 0 5] *»W^ttgAlctt«Stifc*B1$fF»5 
1 3 0 2 7 4 *«t, 2 K?%£ttO'fr*rt&**trM«' 

U L S I flfire© £ 5 jK t V * £«*:-r 

v\> «*Kl4r;K^!>A (ft) ^atfSffc^Jay 

■mm**-* • # p ^ttanMftfliaicJB 

C6. 

[0 0 0 6] «OW*#fcior*-y7TaulE*l||*4* 
SfcfticuLS iBMkteiav^-CAL (cu) <oftt>Q\c 

(Cu) <DQ. 8-0. 9eV|rJt^T0, 5-0. 7 

5 e v t nfa&mmmk****-^ x *> /hs v> r t » 
[0007] «i©w«#w:, a*Mtttt***£*« 

§5 02 3 6 9 8#tt, A U Be, C r, Fe, M 
g. Ni, Si, Sn2lt5ZnO»^e>3l«ixfc^4< 

5077005 In, C d , S b , B i , T 

i, Ag, Sn, Pb, Z rWHf ^b»tfttfc^* 

< it l«<E>7C§if£0. 0 0 0 3-0. 01fil:%^tr 

ft-g^Srlfc^LTV^p c^liTAB^nt 

6o *i^S500 4 5 2 0fft nm*V))T<Dfc 
ffl0Jffl0\ P, AK.Cd, Fe.Mg, Ni, Sn, 
Ag, Hf, Zn, B, As, Co, In, Mn, S 
i, Te, C rXtfZna>6»tf;h,fcd>fc< 1 1> 1«© 
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S 

fcttaattfl-KiLTttfflSifc*. d&^BWtfK 
4 7 4 9 5 4 8#Wt, Cr,Zr,Li,P,Mg, S 
i> Al, Zn,Mn, Ni, Sn, Ti, Be, F 
e, Co, Y, Ce, La, Nb,W, V, Ta, B , 
Hf, MQ&TtCfrbMttHit&bi fcfe i«*>£<todi 
LTV ^ p £ftfc<&^&j«£«:ft 

0 7 4 0#tt*fefc, ft©«ftXOW*tt**;!»li- £fc 
ftti 0-5 o%©^v^*Afc^;fri-5ft--f 

A£&«T«»LTV^, *S#f?fg5 2 4 3 2 2 2^ 
^5 1 3 02 7 4*fJ, *#**lfcW#*Xt«t«^ 

^ :/£ fctttf-:7<f y :/EjjgftZ&&Kjg Lfcft£&& 

V\ 

[0 0 0 8] 

[0 0 0 9] *»w©»wa»tt, VLS IWULS 

1 mm t wfcar tit* * 7xtM ^ ^©#a«» 

ffio, />fc< t * 1 arc#*/*#«r*irft#±*«M- 

[00101 fy^»W/<y4r- 

S> 3fe#$ti^.^^^S!j^fei (electromigration resis 
tance) , fiV^«tt*Xtf KV^IHAtt*^-B«|-fr4sSr 

[00 1 1] *%W<DftL(DnmZ, * y 4r- 

*s<omusmm<?>s < 1 1 1 o . o 

[0 0 12] *%m<ofa<Dnmz, <f-y?Tk&*y>r— 
[0 0 13] *&w<otixDnm*, ***y-fiitxt*y 

[0 0 14] #*W<&ffiL©B#Jf2, ^^^atf/<^4r- 
[0 0 15] *»W©ffiCOB»tt, ^s/^&U?^^- 



9 

*lfc#ft< fcfcl 

#>£©««-e©, *e**< t t> 1 «©#&&#©»# 

»#£&ff«fc3£K ftVM9W{-C©*£© 1 2 0%T* 

[0 0 16] *&9]©Bfti£, 
ffiSSSRffl©, 4>ft< 1 l*©£&#£«r£tf<g-<fe>i» 
bi»g$£*i;fc'>ft< £ 1> 1 0 5 Amp/cm 2 OfMtf 

[00 17] 

^^^P>*6S¥^5)]ltftLfc'>^< t % 1 

[0 0 18] »*UV>3SJ6^*fc*jv^tt, -fv 

s? ? axw* xa> & <e & atftifc^* < 1 1 1 s 

©£•&$#£ 0 . 0 1-10 Sft%^tf*H-&&#f§ft $ 
ft5„ #&$#©<*:!? #2 LV^fflfSO. 5~2fifi% 
•CfcS. £©•£&/£#!*, ^y^Ottfixao-JWC* 

T'©»S©4>ft <H120 £ t asfloft, * 

#&fflEJKi»«*>-T*©«©«I!ia««:, mn, Wt-tJi 

£ffltfS©#W (BP*), Cu/Ta. Cu/Si 3 N 4 ) 
»Wtt»fci8»5«i/»K (fip*>, Cu/Sn, Cu/ 
In, Cu/C) ©«Eflsffifc:J:oTJll«fc:ffiT'*-*. 

J>©«ZttHMJ, *©ra#IWS«»**^fc»M>ft 

< til 0 5 Amp/cm 2 ©ffiV>S^«(-iS^5it 

[0 0 19] #3S$tt*fc, Wm%<f-y?'&Xt*y>r 

W TitU!»lc J: o TffiS^ai"5 &»©«•&&©*#* 
[0 0 2 0] #3SSI3H:&*>fc, SW 

>'^$'A*»e,»iftifc/p-ft< ti> m<o&&#tft&istr 

*>o -c#tt * * 5 © ic+^ftJMtR WIBJ -e^fr^^Dlft 

[0 0 2 1] JfcJSWHtSfefc, *-f«©Jl£i*iff, * 
X, *fctt^>S*»?A©£&j£#©S&fflZfcMSl,T 
W*U »V>T-ttlb©*^ft< it, 9 0fifi%©l8 
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Sr^tfli^&WHjS^s^SJiSOK+^ftfflafAn 

[0022] *sn©tt©B& tmR.vw&i±wmm 

&W^#©HMS:#fi8f*KiW&ii''fcft*T?*5 5o 
[0 0 2 3] 

[*9j©g*©*ft] y :/at&»< 

'>ft< i t> l gfcif £*ifcm&»Kj 

£t§#-TS, *3S«©«J#4fcttV L S I £VU LSIi 
»ft if ©ft*i|m#«Bt t? & 3 . 

[0 0 2 4] *38WlcJ:S»#^©*Bi:iBi«5«»tt, * 

fc^»ftitii:^yr*sriri-««i#&©*i»* ) '&H«8-*- 

•£©t»ig|i« H2ft^L|g|5iC*l,;fc*W— >- (Daraa 
scene) Sfciir^T/V • VlStC HoXtHO 

Six*,, ttffl-f-sn^kft, ^yi^A&tf** 

*>e>ft*»d»e>atfnfci^ft< i t i *©•&•&&#«: 

0. 0l~l 0SS%©»&t?£tf <>©-■?*>?>. L 
V^**»©»*B*S0. 5~2. 0 

[0025] jjcc»e-4fe©ffisa««3ttc*ti-5ist«' 

-^X***Lfcig2ft^Ua5&#iI-f 5 0 *-fg|2 
5 * y * 1 OOfMNci-a-C* 

W 1 OSr^^-WkL, «*«ifty yVyy-^RTJ 

'*?->itt&-rZa »V>tf, B3|c*i-J:5Jj:Ta- 
Cu^>#9 5?©4JR«-#tff5. JSgK©i[»®2 
2 »4iR©*ttlCSf B5lk1-« fc©©i£1ft/<J> Tt LXf^f 
^2 6©*±»K«*L-Cffl^5. *±g|3©Sfb^S2 
4 ttEfS©^*-^*!!;^ 3fcJ{>©a; y^-V^ • -e^ 

T, 7J<y^~11'|Ctii:S|«|ffi©JJ-fe^*aiy^V^i- 
■ >> 9 * 9 • fcf- ?B)>P ft 

t>*»W ©«l^tr»j«f a fc» fcttJfi T* * 
5CiJC®t$tLfcV\ Ctte>©^&(c:f4, fi»Jx.«, a 

[0 0 2 6] -fcfcttJrEfiMS^TLfcfc, <k¥t»«S; 
5B ^fcVMT«r«Lr7Y-7ixK^mSSrK5*i-5. ^ 



u 

mfcmsft^mmwxwtz&zz z.t# 

[0027] 7-v7<DmmjMtp, m*om-vtmt!:b 
T~~-?ummz&wm\ati 50-45 o°o<o 

$6ffl*t?fc9, <£$#3L<te3 0 0-4 0 0 c C<£>SSH-e 
&tfcU mffii-Z> 0 l-2ii%cos nSr&frC 

u (sn) ^!fetr^a#^sn^^vTla^p^^^rv^ 
Wp-rsi, &mc&\,^xm$>bti% s n<n&ft, *tuc 

1 - 2 %<D S n ^#&1-£4§^cSB& t RSA 

xi*Qtf>Sntt, tt*-Ctt»LfcSn«r*MM-6 

1 <>■;*%* M^o4£tt&^%«8£ftft 

s^m*ftyffimm<ou*h&^xmirr%> 9 

/JIMMIt 6 £ fc 

So 

[0 0 2 9] *«W^^#*flWt-5flfi<Dft#fttftS 

i/T i N/CVDWa^^y Ktr»*LfcH, Ta 
/C u#&/T a <D 3 Jf£fc* ftf* Lfc e 
[0 0 3 0] H7*v>LH 1 0f**»W<&«^&*?UJB 
Lfcifc^cy^^xtfy 7 b^^t^ipx^— 4: 
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fclc, s i 3 N4*4f©/^y r*r»«>*v ^R«ttflHl^^ 

[0 0 3 1 ] ^^ESNKtR^j/f-^^SfcWty 

*]ES:*flit^«rt"eai¥W*VL S I ax^— Jry^i 
Z*H4o*>«tco{c45^fc'x»*a 0 i©Jqx*ifeo<fi 

ffl£*;t * 7 ^ "fef — > a y &&&<D&ffi\z «t oTiffi 

[0 0 3 2] 01Oli*»ll:^tMLfc*Mffl 

f*> S^ffiOAl (Cu) *fcttW&JR*S£««t 
»#U»S£&j&aN5. *fitHrbtfJ«*o]ailB«rjB:: 

^«*««:3l#3Br:L#5i4ttJiftiT*S. 01 0^ 
«MTIi:ft<, WSfcttAl (Cu) -CffbftfcMi 
*M5 2ft*t Q LfctfiX. ffi&&#K&mtry 

[0033] ^fmsMmm* & ? t % 

^yr*. fiPfeTaJP^KiftS. 5 0 0 < CT?4«PW 

TaW®«»W^y7^^ (PE 
CVDTftflft) S i 3 N 4 ^*3»*IS»^<yri:ft* 
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[0034] ^(DmMMmtaZ'UT^BftznmK 

**4ttTAB -040 , BGA 

(#WV^!/yK.7K) , PGA (tr^^y? 

Ji^n (Doff/kT) Fi 

-w-e, nft&H»lc:^or^»tS:^IS (D af f) T 

flfSS-C**. AFitt1t*li»»ICOV^TttZ*8ET?#* 

XI 

Cu 

Cu (0. 5S*%I n) 
Cu (lft%In) 
Cu (2fifi% I n) 
Cu (0. 5li%Sn) 
Cu (l.li°/oSn) 
Cu (2tt%Sn) 
Cu (0. 2Sft%C) 

[0039] *#m<om&&\z.Mhxtiimztiz>cv)m 
wmmimo. o 1-1 onm%xhv, &%L<\t 

«H«:«Sjo. 0l-10H%t^^ JfiKltS 
0. 55-1 0mm%T*hZ> 0 ffifflgft* I n(0jgftl* 
«ffltt#J0. 0 1-10li%t*9,ff4L<lij» 
0. 0 l-2lt%t^5 0 

[0 0 4 0] SOK1I7MBH (D eff / 

kT> Z*eE*c^*«JS;*YbOffi*«fttfc, Sn 



(3) #88^9-2 0 94 2 
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£u Z EttfW 
4MB) > SfSJftA, Qf4JK-f*T*>*. 
[0 0 3 6] 40UI^^O«ftO»jUV*MftHJ|( 

9y^^o*rUt^©t«fcWEBMIl-r6. 150. oi 

[0 0 3 7] 2HM0ftft*N: I Cfy^W«* 
o-4 0 0 < Cf^n^S^5o ^co««airj:o, 

[ 0 0 3 8 ] Hi 1 ttft*Stf£&teoV*T«*#»Jfc 

^BCu, Cu (0, 5If%Sn) , Cu (IS 
i%Sn) WCu (111% I n) X&Z* H 1 1 A* 
£>¥(|6 «fc 5 Kf-^TVi^-? l %<o i n fcStriH&fea'g 



p ( m Q ~ c m) 

1. 9 

2. 6 

2. 9 

3. 2 
2. 6 

.3.1 

4. 4 
1.9 

ft*mm&<Dh%i*n*»mi&mmft**mmz lx 

[0 0 4 1] #»W*««»fcB«L*:#, ffi^Lfc/B 
[0 0 4 2] 5 6te*»M«rio<o#*U^*««JlS 

#* t & mmkwMMtBmmw&R 

00 ^JBfifc**6r.fc^J;oT 1 b«rt"C*So 
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[0 04 3] #teWj?f#**fctt#fc*»*'f 
[0044] tk&kLX, *»W©fl|j*teHL-CttT 
[0045] (l) xXSWV-^^i> 

oi~i om&%t&$ttm%M&wit:mm-rz>iz.it><D 

(2) IWBl(tai«S6R:tt»K:J:o-CiMISnfc#»© 

tt5*Ko^fc< &t> l 2 0 £fc«r«H*i't 
5> ±IB (1) ic|B«rofflESM#Jt„ 

(3) ara«a##>^y:/*fc»4*:7^y;Acffij8a 
nsrfciwtit-*. ±ia(i) i;fB*o*BS*tt« 
it. 

(4) MCil«!TAB (f-*&lM?f ^4 , 
BGA (#-* • y K • T W) tfcftPGA (if 

a«r*ufcioo«*rr*>5rt«rWKt-r8, ±ta 

(l) eettottSttftflta. 

(5) frtE'>*< tt> i o. oi~i 
«rt*r»«ti**, ±e (i) KftmvftKmmm 

(6) «nE^ft< itlS©^M^«s, WO. 5 5- 

1 0SS% #S L<\mO. 5 5-2. 5 5ltt%tO 

xXVhZZ.k&¥fMk-rz>. ±1B (1) fcSaftWttS 

(7) «flB'>*< it i*©#&j*##, 0. 01-1 
Ofia%, #*U<fiO. 0 1~2li%O/fym 
•CfcSittWRi-ra* ±B (l) KEttrafeSttR 

(8) anewe*, itfti|a©wij:«rlBdJ><e<it i«© 

z-tzmmt-rz, ±e (x> ^Ettofessttwa. 
O) me*****, afe#s*T.fc«ft»»»Si:, ®v>«tt 

*, AtfAff*W*ttfc#+$£***«k1-5, ±!B 

(I) lc!S«©«SS«t*iifi. 

(io) iWMEfilJias i o fcli*© 

mm-?ttbtitzmM/ikw< y r a © ? c 
k&®mk-t& y iiia (i) £je«©taB»8M*a. 

(II) ttW#a#*&lc, BWfc**** *rttf"fa» 
m%-&tsZk*®Wk-rZs ±K (1) fclBftiDftsa 

(12) fflre«H-g-^as, a^-h^/^y^, 



(9) #^9-20 94 2 
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a***?*, «a*y*\ 
(1) 

(1 3) WE*5t*5 3 - 7 ffl© W^***- $ £®t*it 
tfc8:t*Wlit6, ±16 (l) KKMnlB'EMm 

/0 (1 4) «IE«3t#IEfc#*Sii*:4Ell*--rflj*Ji»± 
K***ft5Ctt#ftfcr*, ±E (1) CBfjOffi 

(15) 8ll1B»Jti*¥»#:^M^±K:»j*Sn5ni 
*#»ti-5> ±IE (D li:fE«roffiJ»«t#it. 

(16) «[|B»JS*S> ay^ h . *-/l/Sr^l>T 1/ 
TiN/CVD W^^j/ ncio-Ct&JS^^fcS 

±13(1) (cfHtt^taS^ 

(1 7) MfE*^, WSfcBAI (Cu) <&©& 
JW HtS«**i5CiS:WRi:1-« % ±IB (1) ££«© 

(1 8) Sfili, j|&0. 0 1-1 0SJt%K>$5g N 

xv-o^^Aa»b<e5»iO»t,a«fi<fc^*< it) is 

(19) mmmm^bic mmci^x^m&mt^ 

mtMMMtrtifr* «HE#ISiltt©, flHM>ft<ifci 

30 fcl 2 0 %©»&-?*> S££S:<*»i-f-.5, ±IB (1 
8.) ICEttOgft, 

(20) «ne»#j^ mmamcitm'p*<kbiu 

±K (18) ict5*feO^#:„ 

(21) i»Bi>*< fc t> 1 ft 0 . 0 1 
-1 0fi*%*fctti^0. 0 l~2S*%«>ft«0ftX 
•C**ntSrW»i:-*-«> ±12 (l 8) tcEtteWfc. 

(22) »HB^*<iilSIO#^^*5, ftO. 55 
~10SS%, »*L-<ttft0. 5 5-2. 55Sft% 

40 ff>*xx'3bzz.k*®wk'rz. ±ia (is) kie«s© 

(2 3) #J!E'J>&< i t> i««HHU»M>, o.oi- 

i o s*%, ^ * u < « o . oi~2 m&%<D-{ wtr 
Affc5: i&#mi-T5, ±E (is) fna«ro$E 

(2 4) 1 o(0»iteAH*fc|4*0ftft*-e^fejifc» 
y r Jl<07 ^ * $ & ic^tf - k Sr#Sfi fc t 
5, ±B (18) m8B*<0*^. 
(2 5) WE*jti}S$&K, »ft*-^SK, *fl5*--f*. 
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■ **tfCfc*rW«tf6, ±12 (18) fclE*©* 
(2 6) HIBflHNfc*. =»y*-J» • x*y*9 V9s 

mm. 4*y 97** • iw^oh 

o»:WfcJ:oTtf»**i*J:fc*WRfc-r8, ±12 
(18) fclE*0*flc. 

(2 7) IWEJ»fW»Kfctt3»*itfc*H*-^ft«WI©± 

±13 (18) K!2«© 

**. 

(28) «ne wta* ^aifr^w * ±k awt a ft s £ t 

±12 (18) 

(2 9) tt|g*tttf, wSfcfiAl (Cu) <&©& 
Jlt»»**uSrt«r«ikti-*, ±E (18) KB* 
©*£#„ 

(3 0) *#i]WIB**+»!:^RStufc0««>fS*iKt 
*E*##, *lt* *>0. o i~i osa%ro 

fc< fctHlo*4j«^*»6>»)**tw 

(3D trettftPTAB (7 i "7*ei)#^7 j -f > 

!*0 , B G A W-A-^yF-TW) SfcUPG 

a (f >• • ^y y k • r w) /bwubcmt, i* 
is (30) \zKM<DttE.»mnm<, 

(32) <tt>l mO-t&f&iW, »0. 01 

~ i o s*% s Mt.L<timo. oi~2 mm%<o®m 
n*>6z.b%mkk-t&, ±12 (30) KBftotisj* 

(3 3) IME*ft< HiSroM^s, a, o. 55 

~10J|S%, #*L<H3»0. 5 5-2. 5 5Sft% 

©*X"C*>8£fc*:W*i:-*-8, ±B (3 0) Ids*© 

(34) «t£#/«C< i 1 1 «®*<Wft»*t, 0. 01- 
l 011%, «F*U<I40. oi-2MWo^y^ 
A-efcSCi^WifS, ±12 (30) i-12*©ffiE 

8ri*#«ii-8, ±is (30) icta*©tiss«6lil 
it, 

(3 6) «r1E«Jgi*Sfet, looIMISfctttm 
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t&i&mki-z. ±12 (30) \c&m<oftKmumm„ 

(3 7) «flB«3tas*e>k:, BMb*^*, S^i'^, 

av#y-r-^5»5e5#*»6»«tift:fl«ft:©«filt 
■ **trwi*r*Hti'f8, ±12 (3 0) Kf2tt©H32 

(3 8) irlEfciStf* 3 - 7<B© \"<>vtcMir'i>&9tm& 
■C*>S£fc*W«ii-8, ±12 (3 0) Kt2*fc©*IJ:« 

(3 9) WlE»Jt#Hl!:ft#**tfcAJl4r>fft«Ji©± 

fc****u«^tt»ftif8, ±12 (3 0) rub*© 

(4 0) *WMH9s*W#f^-f^±|::»j«4Ji5rfc 
trW»ii-S» ±12 (3 0) CEttQttESttfllii. 
(4 1) WI2»a^, WltttAl (Cu) t?, «&©;& 

*t«*Siii*r.t*witt+*» ±12 (30) \cmm 

©*iSgafflf5£„ 
(4 2) mb, W*> ^XfiXM^^A^&fcSSfci* 
b»tf*i.fciHfc < 1 1> 1 «©•£&/£# t K. J: >j , MI2'> 

*<kbim<o4t&j&&#nm*e>>mo. oi-ios 
*(ri2'>'fc< 1 1 1 m<D&&f&mmm$L%$.tite 

*oa«-Ctt»1-6J:5fc, *W«B;tti|g*3l$a;: 
LrtWES*<e <H1 «©*±£#**inE«ClM::iftia>o 
■C#»S*SO|c+»<i:H*Jfct«*|in?aq«i-r5xai 
«r*tr, j**©«3fc6rft, 

(4 3) mmmmuam, &ti«©£& 

SfLftv^«T?©aiflE©^*< i 1 1 2 o%-efcs«£ 
A-wprtas^sctsrWRti-a, ±12 (42) cia« 

(44) «rE4>*<itia©^^*s, *fjo. oi 

-1 0S*%©J:t>#3U^»«©$£T'fc3ii£# 
#£1-8, ±12 (4 2) |CSB*fc©m 

(4 5) WB*4<itl««)-&4trt»!J», ftO. 5 5 
~10lil SJUtteO. 5 5-2. 5 5jt«% 
©^XT?*.5ri«rW*i1-S, ±12 (4 2) HEft© 

(4 6) lWI2 / >*< it> liOtM^i, 0. 0 1- 
1 011%, SF*b<li0. 0 1~2li%o-f^^ 
Ar-feSiiSr^mit-S, ±12 (4 2) fcE*©* 

(47) ffnewttfsfaiz:* ioow^c;ftjn*fctt-t© 

ttft* T? fp 6 *vfc«*/*MK 5 r Jl © 5 -f + «r*tf r 
itrWKt-*-*, ±12 (4 2) CEtom 
(4 8) IMBiR^^, 
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WTMKZ.^xmtsiiZz.k-kifrWb-rz. ±E 
(4 2) fcE*©**. 

(4 9) MlB***«E£tt**iLfc*A^fl:WI±lc 
^^tiSCi&^Sci:1--5> ±12 (4 2) KiH«©;fr 

(50) mmmm^^fr? ><w ^±ic»j«s*t«ri 
Sr»»tt6, ±ie (42) KfE«©m, 
(5D mph, ^w^^i)Ai)>6/i5»i>&ia: 

*wt4>&< -t <fc> 1 a©-g-&Ji£#£^, ffE'>£< 1 1> 
1 «©^&j£#©»«# -feftfifi;©**) 0 . 01-101 

& Lfti,Mg*-C-©ift«©'>ft < £ 1 1 2 0 % £ ft 6 Jt 5 

fee, i 5 oicwjKOiag-ejp^-tsigtsr^tj, m 

(52) IWM>* < £ t> 1 *tl 0 . 01 

~10lt%> &*L<ft®0. 0 l~2SS%©Ks(S 

x*hz>zt*mmtirz>, ±ih (si) i-fags^fe 

(5 3) ME4»5t< £ t> 1 mo. 55 

~1 0fiJ|% v »SL<tt«)0. 5 5~2. 5 5lt% 

(OxXx-jbZZbZft&b-rz. JLE (5 1) KE«© 

(54) jtlE4>tt< £t 11©^^, 0. 0l~ 
10fi*%, &%L<timo. 0 1-211%©^^ 
?AT?ifc£c££*M&£-t3,.±E (5 1) fcEtt©* 

(5 5) JM-b • *.»<y*y «5 

*, • i>?*9 • tr-Atf*, XfriMtp ha 
fifthly*, fgJMs'*, #fl#fiMMStf*. 
mz£iXtt%tSfr%Zt&¥fmkirZ>, ±E (5 1) 
(5 6) #3©S?n/i£ftt»-f-5XSi, flJE3llJf©il> 

ft< £t>-»#©±fcjt*, ^xstMi-^A^e,* 
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S wlc+^ftaaT'BSE 2 1 £T =~vW-<5 X& £ 

(5 7) WET=-^iaA^ft< it l 5 ot-e&S 
ritrWRfct-S. ±E (4 9) KB*©**. 
(5 8) l»Efllii^**iSll±lc^j«$nSi£**M» 

t-t-s, ±e (D \zmmons.imm&. 

(5 9) ttE*#^3t*»*i:fc^S*v5r£*#« 
£-*-5, ±E (18) icEftogft. 

w i j *m<o-mmmm% Lit*mim&z>% 
xmwmmx'ibz. 

[06] «*y^y^S*«fflLfc^W#»aojpxi 

niw-ruxwiffimx'bz* 

[0 7] «i j-fy^tWffl L,fct*#»ioaii 

[■8] mx-vf-yfmmm Lit^m^mm^mux 
n&m-rm*wrw®X'$>z>, 
[H9] m*v^vm*mmLtc*m&Mm<DtoT.T 

101 0] *^^©IB^^JfflL&ffi©^ft:»it© 
[01 1] #389i©Mft5&^&£o^T»£tt^b£ 
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